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(54) SEPARATION AND DETECTION OF MATERIAL PATTERN 

(57)Abstract: 

PURPOSE: To make qualitative and quantitative 
analyses of respective materials without requiring the 
priori information on the number of components, etc., 
relating to the materials existing in an image by using the 
four specific equations. 

CONSTITUTION: A 1st spectral image set 11 is obtd. by 
applying a 1st electromagnetic energy to a sample which 
contains at least one unknown material and in which 
these materials are two-dimensionally distributed and by 
spectrally measuring the electromagnetic waves released 
therefrom. The 2nd electromagnetic energy different 
therefrom is then applied to the sample and the 
electromagnetic waves released therefrom are spectrally 
measured, by which the 2nd spectral image set 12 is 
obtd. The number of the component materials of the 
sample is then determined by the computation of the 
specific value analysis of equation I for the set 11 and 
further a matrix B is determined by computation of 
equation II. The characteristic value and characteristic 

vector of the transposed matrix Bt of the matrix B are computed and the matrix T and diagonal 
matrix A given by equation III are determined. The matrix X is multiplied by the matrix V to 
determine the distribution pattern P of the materials distributed in the sample by equation IV, by 
which the qualitative and quantitative analysis of the respective component materials are 
enabled. 
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